Some theoretical limitations of the optical power spectrum analyzer.
Following conversion of a time signal to intensity transmittance variations on film, a lens can be used in collimated coherent light to project a light intensity pattern that is an estimate of the power spectrum of the data contained on the film. To record a general biplanar signal on a film a transmittance bias level is required. The effect of this bias is defined as noise, and signal-to-noise ratios are computed for single frequency signals. Both the unapodized aperture and a cosine-shaped apodization function are considered. The effect of the size of the aperture used to record the signal on film is shown, as is the effect of the recording film speed variations. Film thickness variations reduce the performance of the analyzer; this effect is also computed.